Aims: Public perception suggests the Mona Lisa is one of the most beautiful women. The purpose of this study was to investigate the age of the Mona Lisa and the effect of painting composition on her beauty in terms of facial femininity, youthfulness, and attractiveness.
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INTRODUCTION
"… a beauty wrought out from within upon the flesh, the deposit, little cell by cell, of strange thoughts and fantastic reveries and exquisite passions" Walter Pater (1839 -1894) on Mona Lisa [1] The portrait known as the 'Mona Lisa' (French: La Joconde; Italian: La Gioconda) is arguably the most famous and readily recognized painting in the world. Public perception suggests she is one of the most beautiful women (the term "Mona Lisa" is used throughout the manuscript to refer both to the painting and to its subject). The portrait was painted by the Italian Renaissance master Leonardo da Vinci. Some believe it portrays the ideal woman, a drag queen, or even a self-portrait [2] . Others, however, accept that Lisa Gherardini was the painting's subject. After several unsuccessful pregnancies, she and her husband, Francisco del Giocondo-a wealthy silk merchant from Florence, Italy-celebrated their new child with this portrait. Leonardo spent four years, 1503-1507, painting this masterpiece, however. As a result, the portrait was refused by Francisco and remained in Leonardo's studio. Later, it was acquired by King Francis I of France. It is now owned by the French government and hangs in the Louvre Museum in Paris [2, 3, 4] . The artwork attracted much attention when it was stolen from the Louvre by Vincenzo Peruggia in 1911 and returned in 1913 [5] .
Many investigators have examined the Mona Lisa, especially her smile. Adour (1989) detected facial muscle contracture and synkinesis in the left side of the Mona Lisa's midface, suggesting recovery after Bell's palsy [3] . Freud (1964) stated that many portraits symbolized Leonardo's mother smile [6] . Borkowski (1992) , however, suggested the Mona Lisa was not smiling but had lost her anterior teeth [7] .
A computerized 'emotion recognition' analysis of her face revealed 83% happy, 9% disgusted, 6% fearful and 2% angry [4] . Other authors revealed the Mona Lisa's emotion to be perfect ambiguity between happy and sad [8] .
Some details of Mona Lisa's face remain mysterious until today. The scar under the lower lip may be the result of injury with a blunt object. Her eyebrows appear depilated, but loss of the eyebrows and lashes might be a result of fading and overcleaning of the artwork during the centuries since its production. A yellow irregular leather-like spot on the left medial canthus and a bumpy swelling of the right index finger are indicative of xanthelasma and subcutaneous lipoma, respectively. Despite the absence of corneal arcus, these lesions are both suggestive of essential hyperlipidaemia, a strong risk factor of ischaemic heart disease, which might have caused her death. Lisa Gherardini died in 1516 at the age of 37 [2, 9] .
Our literature search failed to identify any study addressing panel perceptions of the Mona Lisa's beauty.
The primary purpose of this study was to investigate the effect of painting composition on the Mona Lisa's beauty in term of facial femininity, youthfulness, and attractiveness. The null hypothesis was that different painting composition would not alter her facial femininity, youthfulness, and attractiveness. Other hypotheses were that the Mona Lisa's face in her portrait might appear younger, more feminine, and more attractive than her face in a male portrait, and would be more attractive than her face in a different female portrait. Our secondary purpose was to determine public perceptions of the Mona Lisa's age. The real age of the Mona Lisa was probably 23 or 24 years when the artwork was produced-assuming the woman portrayed really is Lisa del Giocondo. We hypothesized that, in the eyes of the panelists, the Mona Lisa would be in the third decade of life.
METHODOLOGY

Study design/sample
We used a longitudinal study design to survey a random sample of fifth-year dental students at the University of Leipzig; a questionnaire and five portraits (Figures 1-5) were used. All the participants were German and unknown to the data evaluators. One of the authors (N.C.P.) screened the subjects for study eligibility and initiated the consent process, including a review of study rationale and procedure. Informed consent was obtained from all participants. This study was exempt from review by our ethics committee.
During the study we observed the recommendations of the Helsinki declaration. There was no exclusion criterion for this study. The broad inclusion criteria provided the opportunity to enrol a diverse, heterogeneous sample, in the hope the results would be generally applicable.
Variables and data collection
Before the study the questionnaire was tested for clarity by four pilot maxillofacial surgeons or trainees (two males and two females). The feedback from the pilot test helped us to eliminate any confusing or ambiguous items. During the experiment, the images were presented on a monitor screen. Distortion on the screen was adjusted until it was zero. Each portrait was shown to each panellist separately in a dark silent room, beginning with the male portrait with the Mona Lisa's face (Portrait 1) and ending with the original Mona Lisa (Portrait 5). The same experienced instructor (N.C.P.) chaired every rating procedure with ample time allowed, without coercion or recourse, and with a method for anonymous submission of the replies. All instructions were standardized and read from a paper to ensure the same information was given to all participants. 
Data analysis
The results collected were initially entered into Excel spreadsheets (Microsoft Corp., Redmond, WA, USA) and then transferred to SPSS (Version 10.0; SPSS, Inc., Chicago, IL, USA) databases for analysis.
Descriptive and univariate statistics were computed as indicated. A P-value of ≤0.05 was regarded as indicative of statistical significance. Complete data and details of the questionnaires are not reported, but are available on request.
RESULTS AND DISCUSSION
The study sample consisted of 107 subjects (76 females,; 71%; 31 males, 29%), mean age 24. accessories, together with the slightly masculine face (e.g. supraorbital bossing) differ greatly from standards for conventional female models [10] . The high hairline of the Mona Lisa might be a renaissance fashion, but is also a feature of masculinity [11] . Other artworks by Leonardo, for example the portrayal of Although the Mona Lisa is a painting, with a half-fantasy landscape in the background, her face is life-like in appearance [10] . Leonardo used an isosceles triangle with the golden proportions to organize the Mona Lisa's portrait. Her face was placed at the upper vertex of the triangle, resulting in the geometric aspect of the proportions and the magnetic smile [7] . Although a more stylish hairstyle with fashionable clothing and modern makeup would make the Mona Lisa look more attractive, Thomas (2008) suggested that her beauty derived from several factors: (1) the symmetry and anatomical proportions as in the rules of 'horizontal thirds', 'vertical fifths', and 'symmetrical harmony' of the face, (2) the natural and unaltered appearance, and (3) the strong cheekbones [4] . The secret of her smile may be linked to the 'sfumato'
technique [15] . This painting technique blurs and shadows the image; creating an ambiguous appearance until appreciation the art becomes no more and no less than the imagination of the observer [4, 10, 16, 17, 18] . The unearthly effect of the artwork is increased by the specific gaze arrangement of Mona Lisa's eyes, which seem to follow the viewer around the room [19, 20] .
Some authors believeEmpirical evidence suggests that people's views of facial attractiveness are consistent, irrespective of race, nationality, culture, age, and social status [21] . contributes to this effect, because an exposed forehead is somewhat associated with mature age [254] .
As a result, the perceived age of the Mona Lisa was rated older than expected.
In 
CONCLUSION
In contemporary perception of female attractiveness, the Mona Lisa is not an outstanding beauty. Her facial expression, age, and gender remain unclear. In the eyes of young adults, this results in a less attractive and youthful appearance. Her face does not convey absolute loveliness. The strong effect on the observer is a product of the mystic smile and the deft gaze. The ambiguity of the subject's expression
